The current study used the structural components of Facebook games to select predictors of Problematic Video Game Play (PVGP) in relation to Facebook games. Based upon how game design and structure may interact with personality characteristics, the current study examined the effects of hypercompetitiveness, narcissism, reward responsiveness and psychological absorption on PVGP for a group of Facebook gamers. Moreover, the present study also observed how results may differ between Facebook gamers (n = 102), and a group of other (non-Facebook) gamers (n = 132). The Facebook group comprised 84% of females with an average age of 40.39 (SD = 14.00), whereas the other group of gamers consisted of 61% of males with an average age of 24.70 (SD = 7.86). Participants completed an online survey. Structural Equation Modelling (SEM) revealed that an interaction between hypercompetitiveness and narcissism was the only significant predictor of PVGP for Facebook gamers. In contrast, a second structural model revealed that both hypercompetitiveness and psychological absorption were significant predictors of PVGP for other types of gamers. The findings from this study had important implications regarding the structure of video games and demographic differences between Facebook Gamers and other types of gamers.
Hypercompetitiveness
Groves et al. [15] highlights several aspects of Facebook games which encourage a competitive environment by using members of the player's own personal social network. For instance, Tile-matching games use a path-like representation of overall game success over time, which shows both what level the individual has reached, as well as how far ahead (or behind) their Facebook friends are by comparison. Similarly, Simulation/RPGs tend to display Facebook Friends' overall levels at the bottom of the screen at all times, again comparing long term progress. Groves et al. argued that this constant comparison to other players may encourage an individual to play more often to either catch up to their peers, or to remain on the top of leaderboards. This has significant implications in terms of one's ability to withdraw from the game, preoccupied thoughts about returning to the game, and relapse if that individual were in the midst of trying to cut down on playing time.
Assuming that competition does drive players to return more frequently or more often to Facebook games, it would be expected that individuals with a win-at-all costs attitude may place such value on being the best of their Facebook friends that they may be more inclined to sacrifice other aspects of their lives (e.g. sleep or work commitments) instead of reducing their play time or engagement with the game, even if this is at the expense of their own mental health (conflict). While there have been studies linking competitiveness motivations behind playing Facebook games [20] , and more generally there appears an association between video game use and competitiveness [21] , such conceptualisations do not necessarily capture competitiveness over and above general competition, nor do they address the relationship between such competitive natures and PVGP. For this reason, the current study investigated the relationship between hypercompetitiveness: a trait associated with the need by individuals to compete and win at any costs [22] [23] , and PVGP.
Narcissism
Similar to hypercompetitiveness, social features of Facebook games which facilitate a competitive environment in which success can be easily measured and compared with scores may entice certain individuals who have a desire for admiration from their peers, being better than others, and a high regard for self-presentation. Indeed, a major element of Simulation/RPGs such as Farmville and Coasterville revolves around decorating one's property or personal game space and visiting other player's spaces. As expected, the more prestigious and decorative items are often the most difficult to obtain, and may require dedicated, goal-directed play for several weeks, even months to attain [15] . Likewise, higher scores and status within Tile-Matching games also relate to more long term goals, as success in these games are represented by overall number of levels completed. In both instances, if an individual had the propensity or the desire to appear more competent than others, they would need to play more often than others to reach their goals faster, and as a result may view any available time where they did not play as a failure to capitalise on available play time. As a result, attempts to capitalise on available gaming time may lead to the game becoming a disproportionately important factor in one's life (salience), and could also result in distress or frustration when the player is prevented from returning to the game (withdrawal). This could be especially problematic if one's self-worth were tied to their in-game success, as the player may come to use good items or high levels as a personal marker of self-competence.
Based on the assumption that Facebook games do in fact encourage players to place value within having better items or in-game status than others, then it is assumed that a personality trait such as narcissism which is related to grandiosity, desires for admiration and an inflated sense of self-entitlement [24] , would be a significant predictor of PVGP within a Facebook gaming population. In support of this view, previous research within an MMORPG population suggests the admiration and social recognition players received from other players drive narcissistic players to both spend more time playing, and resort to any means to achieve this superior status [25] . Although this has not been explored in the context of Facebook games, Facebook games do provide an environment where a player's Facebook friends can see their in-game success, and narcissistic individuals may be driven to appear superior to other players to the extent that they employ a more problematic play style in order to gain an advantage over others.
Not only has it been argued that hypercompetitiveness and narcissism should individually predict PVGP in Facebook games, it is plausible that these two personality factors interact to influence game playing behaviour. For example, hypercompetitive and highly narcissistic players are highly motivated to achieve high scores/beat their friends at the game, and also place great importance and value on being perceived as better than others respectively. As a result, these players would place even greater emphasis on in-game success, and perhaps be even more motivated to achieve in-game success despite the external costs. Therefore, the current study will examine both the individual and combined effects of hypercompetitiveness and narcissism on PVGP within the context of Facebook games.
Reward Responsiveness
In addition to features which encourage competition, Groves et al. [15] emphasised how different reward mechanics common in Facebook games may influence the development and maintenance of PVGP. It was noted that not only did such games provide a long term, consistent source for reward, but they also imposed some limitations in that players could only play so often and would frequently have to wait before they could continue their session. This created situations where the player was close to achieving a milestone or goal and was subsequently motivated to complete the task, but had to wait several hours before they were permitted to return to the game.
With such focus on reward, it would be reasonable to suggest that reward responsiveness should be investigated within the context of PVGP in Facebook games. Reward responsiveness is a key conceptual component of Gray's "Behavioural Approach System" (BAS) [26] , which refers to the tendency to respond positively to the occurrence or anticipation of a reward [27] . That is, those with a greater responsiveness to reward tend to seek out or approach rewarding stimuli more frequently, and with more positive affect [28] . In the context of Facebook games, it could be suggested that features which make players wait to return to the game may have a greater behavioural impact on those who are more responsive to reward, as their desire to return to the game to obtain an object of value or complete a level may be far greater than less responsive individuals. This could result in players choosing to play the game over other important life commitments (conflict), a strong desire to return to the game when unable to (withdrawal), and the need to play more frequently to experience more frequent in-game rewards (tolerance). As such, it is argued that greater reward responsiveness would relate to higher occurrences of PVGP since individuals who actively seek rewarding stimuli may be more susceptible to game features which use reinforcement strategies to encourage future play sessions.
Psychological Absorption
This desire to "escape" or the motivation to pass time appears very frequently as a predictor of PVGP within the video game literature [2] [4], and time loss has been linked with self-reported negative outcomes for gamers [29] , however few studies have explored propensities, or psychological tendencies which underlie how individuals "lose track" of time. As video games could be viewed as an immersive medium, one possible explanation is that some players become so engrossed in the game that they fail to attend to surrounding stimuli, such as the passage of time. That is, if an individual had a predisposition to immersive tendencies, they may be more prone to losing track of time, and may therefore play for much longer than both their awareness and intention, potentially resulting in real world consequences.
In this regard, the current study will investigate the role of psychological absorption, which can be defined as the tendency to focus exclusively on a single task to the point where one is phased out from their surroundings [30] . The relationship between psychological absorption and PVGP would expectedly be more evident in games such as Facebook games, which take much longer to complete and can be played for long periods of time due to their repetitive game design. While this long term, repetitive play style is not new or exclusive to Facebook games (many MMORPGs operate on similar principles; see Karlsen, 2011 [31] for a discussion on "grinding"), Facebook games differ in that they are much more portable as they can be played on mobile devices, and therefore do not require a dedicated space (such as a computer) to play. It is argued here that this may increase instances of unintended conflict with other areas of one's life more-so than other types of games, as player's may play such games just before they intend to sleep or while at work to pass a few minutes, but may find themselves playing for much longer, resulting in a loss of sleep/work conflicts.
Aims and Hypotheses
The primary aim of the current study was to address a significant gap in the literature and examine predictors of PVGP in relation to Facebook games. To do this, knowledge about structural components of Facebook games were used to inform the selection of personality variables that would be associated with PVGP in the context Facebook game use. In addition, a secondary aim was to compare the similarities and differences in predictors of PVGP for a group of Facebook gamers with other types of gamers. Although it was argued here that predictors informed by the structure Facebook games would likely relate to PVGP in those who play such games, it is necessary to explore how these same relationships across a non-genre-specific population, as the structural characteristics outlined to encourage PVGP in Facebook games may be common (or even universal) across all types of video games. For example, it is possible that competition is a universal element found across most types of video games, thus it would be expected that hypercompetitive individuals are more likely to develop PVGP, regardless of which type of game they choose to play. It is for this reason that the current study also explored how such findings would compare to other types of gamers. It was hypothesised that:
(H1) Hypercompetitiveness, narcissism, reward responsiveness and psychological absorption would each be positively associated with PVGP related to the use of Facebook games.
(H2) Hypercompetitiveness and narcissism would interact to influence PVGP related to the use of Facebook Games.
(Exploratory) Compare and contrast personality predictors of PVGP for individuals who play Facebook games with a separate group of individuals who play other (non-Facebook) types of video games.
Method

Participants
Participants were primarily recruited through online forums and Facebook. To ensure that both those who played Facebook games and those who played other types of games were evenly represented in the sample, a link to the online survey was posted on several Facebook game fan-pages and groups (e.g. Candy Crush Saga fan pages), as well as more general video game-related forums (e.g. Reddit pages such as r/gaming). A secondary purpose of recruiting in such places was to ensure the sample included dedicated players, which the authors argue here is important for studies exploring more problematic use as the game is important enough to their life that they actively involve themselves in communities. Snowball sampling [32] was encouraged amongst these participants and communities. Undergraduate university students were also recruited through a research experience program, where first year undergraduate psychology students receive coursework credit for signing up to participate in studies.
The sample consisted of 246 participants who had played either Facebook games or any type of other video games for at least one hour, or at least five times in the past week. As the study was concerned primarily with individuals who experience PVGP, the above criteria were used to ensure only regular and frequent players were included in the sample. Moreover, it would be difficult to imply one's personality had any influence over an activity they do very rarely, and individuals who play video games less than the criteria may confound findings (e.g. an individual who is very competitive is unlikely to develop PVGP if they only play video games very occasionally). In terms of demographics, 57.6% of participants were female, and ages ranged from 18 to 65 years with a mean age of 31(SD = 13.34). Most of the sample resided in Australia (62%), and 20% of the sample were from United States. The remaining 18% of the sample were located across 20 different countries (e.g. United Kingdom, New Zealand, Philippines), with no country representing more than 2% of the total sample. Approximately 34% of the participants in the sample were employed full-time, with 16% employed part-time and 19% employed on a casual basis. In terms of education status, 39% of the sample were current undergraduate students, 11% were current postgraduate students, 6% were currently attending TAFE (Technical and Further Education) or similar tertiary courses (i.e. Vocational, trade schooling). Thirty eight percent were not current students.
Materials
Participants completed a 15 -20 minute online survey which measured hypercompetitiveness, narcissism, reward responsiveness, psychological absorption and PVGP. Demographic questions and questions about the frequency and duration of time spent playing Facebook games including different types of Facebook games as well as other game genres (e.g. MMORPGs and console games) were also asked. Each of the psychometric measures used are presented below.
Problematic Video Game Play Test [33]
PVGP was measured in this study using the Problematic Video Game Play Test (PVGT) [33] . The PVGT is a 20 item self-report measure which consists of questions relating to the frequency of problem behaviours or outcomes associated with problematic use ("do you lose sleep due to late night video game playing?"), with responses ranging from 1 = "Never" to 5 = "Always". Higher scores indicate greater amounts of PVGP behaviour. The initial validation of this scale demonstrated good internal consistency, as observed by a high coefficient alpha [34] (α = 0.92), a commonly used test of reliability within social sciences (α > 0.7 is often considered adequate fit).Moreover, reviews of available psychometric tools show this measure to align well with both definitions/conceptualisations of PVGP and other existing measures [35] [36].
Hypercompetitive Attitudes Scale [23]
Hypercompetitiveness was measured using the Hypercompetitive Attitudes Scale (HCA) [23] . The HCA is a 26 item self-report scale in which respondents must answer questions about their competitive attitudes (e.g., "I compete with others, even if they are not competing with me"). Responses range from 1 = "Never true of me" and 5 = "Always true of me". Approximately half of the items were reverse coded, and higher scores indicate greater levels of trait hypercompetitiveness. It should be highlighted that participants were also prompted before the HCA to answer the questions thinking specifically about their interactions with others in video games, and the term "athletic competition" was changed to simple "competition" in two of the items, to ensure questions were context of the current study. The HCA reported good internal consistency (α = 0.91) within the validation study, and other studies using this measure have also displayed good internal consistencies [37] [38].
Narcissistic Personality Inventory, 16 Item Version [24]
Trait narcissism was measured using the Narcissistic Personality Inventory, 16 item version (NPI-16) [24] , which is a shortened version of the 40-item Narcissistic Personality Inventory (NPI40) [39] . Participants were presented with two statements: one narcissistic and another non-narcissistic (e.g. "I am an extraordinary person" vs. "I am much like everybody else" respectively), and must select which of the two statements they think best describes them. 1 point was allocated to the endorsement of a narcissistic statement, and 0 points for endorsement of the non-narcissistic statement. Higher scores represent greater narcissism. The initial validation of the NPI-16 displayed adequate internal consistency (α = 0.72) as well as good discriminant and predictive validity, with narcissism scores correlating with individual's tendencies to rate themselves as more powerful, influential and attractive than others.
Attentional Resource Allocation Scale [30]
Psychological Absorption was measured using items from the Attentional Resource Allocation Scale (ARAS) [30] . The ARAS is a 15-item self-report composite measure for trait absorption and dissociation. Participants are asked to respond to a series questions and statements about experiences or moments related to attention, or lack of attention to present stimuli ("When I listen to music I can get so caught up in it that I don't notice anything else") with responses measured on a 5-point scale ranging from 1 = "never" to 5 = "always". The ARAS contains 3 sub-factors, but only the absorption factor (6 items) was used in the current study. The initial validation study revealed adequate internal consistency (α = 0.74) for the absorption factor.
BIS/BAS Scales
Reward Responsiveness was measured using items from Carver and White's BIS/BAS scales [27] . The BIS/BAS scales are a collection of 24 items used to measure different facets of Gray's (1987) [26] theoretical "Behavioural Approach System" (BAS) and "Behavioural Inhibition System" (BIS). Participants are asked to respond using a 4-point scale ranging from 1 = very true of me, to 4 = very false of me. As all items except 2 and 22 (which are negatively worded) are reverse scored, and higher scores indicate greater BIS or BAS. The reward responsiveness factor (5 items) was the only factor used in the current study. The validation study suggested this factor displays good internal consistency, and similar results have been replicated in more recent studies [40] [41].
Frequency and Duration of Video Game Use
Frequency and duration of game use were measured by a series of matrices regarding player behaviours from the prior week. Participants were asked to self-report both how often they had started playing a video game, as well as how long they had spent playing that day for 6 different types of video games for each day within the previous week. Answers for each day of the week were summed to give a weekly score for both frequency of play, and for time spent playing. Of these 6 game types, three were Facebook genres (Tile-Matching, Simulation/RPG and other), and three were types of common non-Facebook gaming experiences (MMORPGs, other MMO's and other games).
Procedure
Participants were asked to complete an online questionnaire, which was no longer than 30 minutes. This questionnaire included all measures listed above, as well as questions about demographics and video game use. Although students received course credit for agreeing to participate, this course credit was only minor (e.g. one extra point added to the final grade), and students were credited for merely signing up, even if they did not complete the questionnaire. The authors agreed this incentive was not substantial enough to require an equivalent incentive for non-student participants.
Statistical Design
Structural Equation Modelling (SEM) was used to analyse the data. Firstly, one-factor Confirmatory Factor Analysis (CFA) models were used to address any measurement issues associated with each of the variables of interest. Items that did not fit the data were removed and not included in the composite scores or structural model. Secondly, a structural model was tested in which hypercompetitiveness, narcissism, reward responsiveness and psychological absorption were the independent variables, and PVGP was the dependent variable. Only independent variables mentioned that correlated with PVGP were included in the model. In addition, in order to test interactions, the current study used the Unconstrained Latent Variable Approach [42] to test interactions in SEM, where each of the independent variables was centred and a product term was created to represent the interaction. Consistent previous research [42] two indicators were used for each of the latent interactions.
Models were tested for both a Facebook gaming population, and a group of individuals who played other, non-Facebook games, so that differences in the models could be compared. Given that all variables were of a unidimentional structure, and taking account that the 246 participants would be split in two groups yielding relatively small sample sizes, single indicator latent variables (SILVs) [43] were used to operationalise these constructs within the models. Not only does this approach allow measurement error to be accounted for, it also reduces the number of parameters to be estimated in the model and therefore is an appropriate strategy for dealing with small sizes.
Results
Prior to analysis, data were screened for any missing or out-of-range values. After cases with more than 25% missing data were deleted listwise, a Missing Values Analysis (MVA) was performed using Little's MCAR test, which confirmed that remaining missing data were missing completely at random (χ 2 (7257)=7443.70, p=.062), and all remaining missing data were replaced using the Estimation Maximisation (EM) method. In terms of out-of-range values, 1 participant had reported overall playing video games for 10,050 minutes within the past week (23.97 hours per day). This was considered to be unlikely and the case was removed from further analyses.
Measurement Models
One factor CFA models were performed for each measure to determine whether the items associated with each of the variables provided an adequate fit to the data. Prior to analysis of the CFA measurement models, an initial Exploratory Factor Analysis (EFA) revealed two distinct factors found within the HCA: one containing all negatively worded items (13) and the other containing positively worded. It was decided that only the positively-worded items would be used in the current study, as the authors argue these items appeared to have more conceptual relevance to the construct of interest.
The CFA for reward responsiveness revealed an adequate fit to the data (χ Table 1 .
Assumption Testing
Univariate normality was tested using visual inspection of histograms and normality plots with standardised residuals and revealed that PVGP, hypercomptitiveness and psychological absorption were all normally distributed. In contrast, there was a mild negative skewness for reward responsiveness, and moderate positive skewness for narcissism. In addition, as both frequency and duration of video game use were both count variables, expectedly, both were strongly negatively skewed. These variables were left untransformed, and equivalent non-parametric tests were used where appropriate. In addition, a Bollen-Stine Bootstrap with 2000 iterations was used since this is a non-parametric resampling method which helps to address issues of non-normal data [43] .
Descriptive Statistics
Data were obtained for each player's use of three categories of Facebook games (Tile-matching, Sim/RPG, and "other"), and three categories of non-Facebook games (MMORPGs, other MMOs, and other games). Since sample sizes were not large enough, and due to many participants playing multiple types of games, the sample was divided into two superordinate categories, namely (1) Facebook gamers who play any type of Facebook Games, and (2) Other gamers, whom played video games from any of the non-Facebook game categories. A small proportion of participants who played both Facebook and non-Facebook games (n = 45) were allocated to respective groups only if they spent twice as long playing one type of game than the other. Eleven participants played both Facebook games and other types of games equally as often, and were removed from further analysis.
In this study, time spent playing video games varied from 8 minutes to 5040 minutes (84 hours) per week. For Facebook gamers, the median time spent playing video games per week was 445 minutes or 7.4 hours (M = 803.77, SD = 847.43), whereas other types of gamers played a median of 540 minutes or 9 hours (M = 768.64, SD = 799.29). However, this difference was not significant (p = 0.995) according to a Mann-Whitney test. Although there were no significant differences in the overall time both groups spent playing video games, Facebook gamers reported playing more frequently (M = 43.78 per, SD = 51.70, Median = 26) than did other gamers (M = 14.74 per, SD = 16.25, Median = 10), and a Mann-Whitney test confirmed this difference to be significant (p < 0.001). Table 1 displays the differences between group means on the independent and dependent variables, as well as the intercorrelations amongst the variables for both Facebook gamers and other gamers.
As can be seen in Table 1 , there were very small differences in means between the two groups in terms of the independent variables and the dependent variable, and follow-up t-tests revealed these differences were not significant. An inspection of the correlations reveals that, for Facebook gamers, hypercompetitiveness, narcissism and psychological absorption were all positively associated with PVGP at a weak to moderate level. For the other gamer group, however, only hypercompetitiveness and psychological absorption were significantly associated with PVGP. Reward responsiveness did not correlate with PVGP for either group.
In addition to the correlations presented above, spearman's rho also revealed that, for other gamers, both time spent playing (rs(132) = 0.436, p < 0.001) and frequency of play (rs(130) = 0.347, p < 0.001) were positively related to PVGP, but only time spent playing correlated with PVGP (rs(101) = 0.319, p < 0.01) for the Facebook gamers0. Moreover, there were also noteworthy demographic differences between the Facebook gamer group and their counterparts. The other (non-Facebook) gamer group reported a mean age of 24.70 (SD = 7.86), whereas in contrast, the mean age for Facebook gamers was 40.39 (SD = 14.00). An independent samples t-test confirmed this difference to be significant (t(232) = 10.15, p < 0.001). In addition, whereas only 39% of other/non-Facebook gamers were female, 84% of Facebook gamers were female. Pearson's Chi-Squared confirmed this difference to be significant (χ 2 (4) = 60.79, p < 0.001).
Structural Models
Using data from the 102 Facebook gamers, a structural model was specified to test whether hypercompetitiveness, narcissism or psychological absorption predicted PVGP. Reward responsiveness did not correlate with PVGP and was not specified in the model. The revised model provided an adequate fit for the data (χ 2 (3)=15.15, Bollen-Stine p = 0.08, and explained 41% of the variance in PVGP. Figure 1 displays the final model and parameter estimates.
As can be seen in Figure 1 , only the interaction between hypercompetitiveness and narcissism positively predicted PVGP. Notably, whilst hypercompetitiveness did not reveal a significant direct effect, this relationship was approaching significance (p = 0.06) and is most likely a reflection of the small sample size. Both narcissism and psychological absorption did not predict PVGP. A plot of the interaction (Figure 2 ) suggests that at a combination of high hypercompetitiveness and high narcissism produced the greatest PVGP scores. However, at high levels of hypercompetitiveness, narcissism appears to have only a minor influence over PVGP scores.
To further explore potential differences between Facebook Gamers and a heterogeneous sample of other gamers, a second structural model using the remaining data obtained from other types of gamers (non-Facebook gamers) was specified. Given that only psychological absorption and hypercompetitiveness were correlated with PVGP for the sample of other gamers, reward responsiveness and narcissism were not included in the model. An estimation of the model revealed a negative error variance attached to one of the indicators of the hypercompetitiveness/narcissism latent interaction. While there are potentially appropriate solutions for such occurrences [44] [ 45] , given that there were no specific predictions for an interaction for other types of gamers, the interaction n = 102, *p < 0.05 
Discussion
Interpretation of Results
Hypercompetitiveness and Narcissism
Whilst both hypercompetitiveness and narcissism were significantly correlated with PVGP for Facebook gamers, there was no evidence that either predicted PVGP independently within this group when placed in a structural model with other variables. These findings are in contrast to the current study's hypothesis, and previous research, which suggests the design of Facebook games may influence PVGP through developing unhealthy competition [15] , as well as previous research on narcissism within an MMORPG population [25] . Despite neither hypercompetitiveness nor narcissism significantly predicting PVGP in a sample of Facebook gamers, the interaction between these two did provide strong statistical evidence of their involvement with PVGP, thus supporting the hypothesis that narcissism and hypercompetitiveness would interact to predict PVGP. Somewhat consistent with the near significant findings pertaining to hypercompetitiveness and PVGP, an interpretation of the data suggests PVGP did increase alongside hypercompetitiveness. Further to this and consistent with predictions, the highest instances of PVGP occurred when both narcissism and hypercompetitiveness were also high. This would support the notion that PVGP within the context of Facebook games may be at least partially driven by design elements which encourage players to compare their achievements and compete with Facebook friends. However, as there was very little difference between PVGP scores across varying levels of narcissism when hypercompetitiveness was high, this interaction should be interpreted with caution.
Although hypercompetitiveness was not found to be a significant predictor of PVGP in the sample of Facebook gamers, it was significant in the structural model for the sample of other gamers. The authors make two suggestions as to why this may have occurred. Firstly, it is very likely that most types of video games facilitate at least some form of competition amongst players, and that this design aspect is common across many types of games. For instance, arcade games encourage highly competitive individuals to strive for high scores so that their names are displayed to others. Similarly, online computer games such as MMORPGs also display high scores and player skill levels to other players in the area. In fact, many video gaming consoles award players overall points for performing achievements or goals within each of their games [14] , and these scores are totalled and displayed allowing players to compare their "gamerscores" (for Xbox) or "trophies" (for Playstation).
As for hypercompetitiveness and PVGP within the context of Facebook games only, the authors argue the n = 132, *p < 0.05 Figure 3 . A structural model for hypercompetitiveness, absorption and problematic video game play in a sample of non-specific gamers (non-Facebook gamers).
lack of a significant finding may be an artefact of age and gender. Given that the average Facebook gamer was 40 years of age and female, it may be that people who play Facebook games may be reluctant to admit to playing video games as they do not fit the "gamer" stereotype [46] . This could lead Facebook gamers to having fewer peers to compete with, leading to less praise and social standing resulting from in-game success, and as a result players may be less driven to engage with Facebook games to a degree which becomes problematic, at least in terms of competitive reasons for playing. In addition, the label "gamer" may also be less salient to these individuals' identities, which may also lead players to boast less about their in-game achievements. Competitive individuals may seek environments where their achievements are praised and revered by others, thus Facebook gamers may look for other activities where their competitiveness leads to acknowledgement. However, as the relationship between hypercompetitiveness and PVGP was approaching statistical significance in the structural model for Facebook gamers, these findings merit further investigation. In terms of narcissism and PVGP, this proposed link may relate to features not present in all types of Facebook games. Previous research [25] found narcissism to predict PVGP in an MMORPG sample, and it was suggested that this related to players using their avatar's appearance and social-standing as a means to denote higher status. Past research exploring addictive behaviours in reference to the Sim/RPG Facebook game Happy Farm [47] contended that players who were more materialistic would be more likely to develop addictive tendencies as a result of trying to gain extravagant or highly valued decorations or items. Likewise, narcissistic individuals playing Sim/RPGs may develop PVGP as a result of their desire for such items which denote superiority or social standing. Although Sim/RPGs Facebook games do have avatars and elements of customisation which can be used for presentation purposes, a majority of Facebook gamers observed in the current study mostly played TileMatching games: a genre which does not often include avatars. Though it was initially argued in the current study that this desire for superiority may extend to other aspects of in-game success (i.e. top positions on leaderboards), findings of the current study suggest this is not the case, and that players must also have some predisposition to compete with others for such features to promote PVGP.
Psychological Absorption
Although psychological absorption did not significantly predict PVGP for Facebook gamers as hypothesised by the current study, this relationship was significant for the other group of gamers. This is likely to be due to a function of design. For instance, as mentioned previously, Facebook games tended to only allow players to play in short bursts before they ran out of lives or resources and had to wait before they could play again. This feature may actually prevent PVGP in a Facebook sample, as players with a tendency to get absorbed in tasks may not notice how long they have spent playing, but running out of lives/resources prevents them from playing much longer than they had originally intended. This "short-bursts" style of gameplay offered by Facebook games may also explain the demographic differences observed within the current study, as differences in lifestyle factors (I.e. work, family responsibilities) may lead some individuals to prefer shorter, but more frequent sessions as opposed to playing a video game over a large block of time. The differences in lifestyle demands between these groups would need to be explored further before any conclusions can be made.
In addition, as Facebook games are often quite simplistic in both gameplay and depth [14] , such games may not appeal to those with a proneness to being absorbed or immersed in tasks when compared with more in-depth and extensive games such as MMORPGs where gamers have an expansive world to explore. Video games where players must play in shorter bursts may not appeal as much to these individuals as they may find it more difficult to "lose themselves" within such a game. In contrast, players may find more in-depth games more immersive, and may choose to spend their free time absorbed in other games which facilitate this experience. For example, although a qualitative study exploring player experience found that players saw time loss as a negative outcome of video game use, the very same outcome was also viewed as a positive outcome by players (i.e. an activity which allows escape through time loss) [29] . This could be problematic as it may encourage an attachment to the game, or an association with the game as being one's source for escape. Escapism motivations have been linked to PVGP across several studies [2] [48] , and highly immersive environments may provide the perfect escape for individuals with a propensity to become absorbed in tasks.
Reward Responsiveness
Contrary to expectations, reward responsiveness had no significant impact on PVGP for either Facebook gamers or the other gamer group. In order to explain this finding, it is important to highlight the difference between traits which may influence responsiveness to reward, and the underlying reasons for playing the game. That is, while players may be motivated by in-game rewards, their reasons behind such motivations may not be based around the actual instance associated with receiving the reward, but instead, the value of an in-game reward may lie behind the socially and personally constructed meaning behind this game reward [49] . For example, individuals may set themselves a goal to reach a certain level, or to obtain an item that can only be obtained through many hours of repetitive play [31] . In this regard, it is not necessarily the feelings associated with reaching the goal which keeps the player motivated, but instead it may be the adoration from their peers, the fact that reaching this goal may allow the player access to new game features, or even the esteem they associate with that goal.
Implications
The findings from the current study have significant theoretical implications for researchers, as well as practical implications for players and psychologists. In terms of theoretical implications, the findings from the current study suggest that Facebook gamers may be an entirely different population compared to people who have previously been considered to be "gamers" in the literature. In particular, Facebook gamers tended to be older than other gamers, and were predominately female. This has important implications for researchers in terms of who plays video games, and how literature draws meaningful comparisons across studies that focus on different types of gamers.
The current study also has implications for researchers in terms of forming predictions about player susceptibilities to the development and maintenance of PVGP. It appears that determining predictors based on the structural characteristics of the game may in fact be a useful way to explore predictors of PVGP which may not have been previously examined. As such, it is recommended that researchers analyse how video games operate and encourage players to engage in PVGP. In addition, future research may wish to explore PVGP within other video game genres that, like Facebook games, have also been largely overlooked within literature using a similar structurally-derived approach to selecting predictors. More in-depth analysis of all video games may provide a better understanding of PVGP, not only within the context of those specific genres, but patterns which appear regardless of genre.
In terms of practical implications, the findings of the current study suggest that player personality may be influenced by game structure. Therefore it is important that players are made aware of how games may be exploiting such traits to promote further gaming engagement, and that players think critically about how aspects of their personalities may facilitate problematic use. Moreover, clinicians should also work with clients to explore and discuss aspects of the game in order to identify specific structural characteristics which may be at the core of the client's PVGP. Not only would identifying how the game and player interact be valuable for both parties in understanding the issue, it may also help guide goal setting and possible interventions. As Facebook games appear to reach an audience not typically well-represented within gaming populations, this is particularly important as such individuals may also be less familiar with common elements of game design.
Limitations
First and foremost, the demographic disparities between Facebook gamers and other types of gamers need to be addressed. As specific Facebook Game fan pages and sites were targeted in the study's recruitment stage, the sample was not a randomised representation of the wider population. While this could be viewed as an issue in terms of generalisability, it is important to note that the purpose of this study was not to capture a complete understanding of all individuals who use Facebook games, but merely to explore factors which may contribute to PVGP. Thus, sampling in these locations, rather than across the general population was necessary to ensure that highly engaged/involved Facebook gamers were included in the study's sample, as this would likely increase the prevalence of PVGP. In other words, the authors recruited in online spaces were different types of gamers are generally found, and the results most likely represent actual demographic differences between Facebook gamers and other types of gamers, rather than there being a higher-order reason as to why such demographics are drawn to these gaming-related spaces. Nevertheless, future research should focus on exploring how age and gender may differ or influence PVGP across different types of gamers in order to determine whether such differences are driven by demographic differences in gaming populations, or whether these are a result of game design.
A second limitation of the current study is the lack of self-report measures related to structural characteristics. Although the current study used previous research on structure to develop hypotheses about individual difference variables and PVGP, participants were not explicitly asked about structural elements of games which impacted on their decisions to play. While this can be inferred by exploring differences in genre, not only would a very large sample be required to observe detailed distinctions between different structural components of genres, but players may likely play more than one type of video game. The current study did remove those who played both Facebook games and other types of games regularly from any analyses to avoid this, but this was only possible as there appeared very little overlap between these groups, and may not be possible in studies comparing types of games with an overlapping audience.
Future research should explore more directly how structure and personality may interact to lead to PVGP by operationalising structural components of games and personality variables within the same study so that any potential interactions between these can be directly explored. For instance, previous studies have developed a structural characteristics survey which measures the enjoyment, perceived importance, and the behavioural impact of a number of features common in video games [19] . Perhaps researchers should consider using or developing similar measures alongside personality measures in order to create statistical models which best capture how both players, and features of the game may facilitate the development and maintenance of PVGP.
Conclusion
In conclusion, the current study has made several important contributions to the research. Firstly, this study is the first to examine PVGP within a Facebook games context. Secondly, this study employs a new approach towards investigating PVGP by using the structural characteristics of Facebook games to inform the selection of predictors of PVGP. The current study find that differences in game structure do in-fact lead to differences amongst the predictors of PVGP. In particular, whilst the interaction between hypercompetitiveness and narcissism is the only significant predictor for PVPG for Facebook games, hypercompetitiveness and psychological absorption predict PVGP in a sample of other gamers. In addition, the current study also suggests that Facebook gamers may represent a different population of gamers which has not yet been explored within the context of PVGP literature. Future research should measure structural characteristics and personality traits and test these simultaneously within the same model, and also explore the impact of age and gender in order to gain a more in-depth understanding of how these variables interact to influence PVGP.
